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FOREWORD 
American agriculture has been in a rapid state of change 
represented by larger and fever farms, a smaller work force, 
greater capital inputs, and growing commercialization. The 
ongoing trend toward fever and larger farms and the "econo-
mies of scale" reasons for it are generally apparent to per-
sons associated with rural coamunities. Not so well-known 
and apparent, however, are the economic and social impacts 
that larger farm size has on rural towns. 
The migration of farm labor has added some serious 
burdens to urban centers. However, it can generally be said 
that persons leaving farm areas have realized greater oppor-
tunities and impr~ved economic positions. And many of those 
farmers who were able to continue farming on expanding units 
also improved their economic positions. They have seen land 
values continue to climb upward, for example, because of an 
extensive demand for that land. But the small town business 
and professional person as well as others in the rural commu-
nity often have seen their capital assets decline and their 
economic viability erode in the face of fewer and fewer cus-
tomers. When they choose to migrate to "growth" communities, 
buyers for their dwindling businesses are few and far be-
v 
tween. And communities on the economic downhill side of 
things also face a decreasing tax base and subsequent de-
clines and losses in public services, such as health care or 
transportation. 
This study vas done in an attempt to quantify some of 
the complex trade-offs resulting under different specifica-
tions of farm size in American agriculture. ro accomplish 
this, a linear programming model vas developed that assumed 
American agriculture will operate so desired outputs vill be 
produced at minimum costs. It also assumes complete resource 
mobility among regions and commodities. A labor charge for 
farm owner-operator labor is included at the same rate as f~r 
hired farm labor. rvo alternative specifications of farm 
export levels in 1980 are incorporated into the analysis. 
Neither of these specifications should be viewed as projec-
tions of 1980 export levels; they should be viewed only as 
parameters which affect both the farm and nonfarm sectors of 
the economy. 
This study is an auxiliary investigation of the ISU-RlNN 
project (GI-32990) on resource use, agricultural policy and 
the environment. The original site visit team proposed that 
one of the major issues in this complex vas the structure of 
commercial farms and its impact on rural communities. Be-
cause of this insistence, this study vas completed as an 
auxiliary element of the main project. It draws upon the 
vi 
general family of models developed therein and indicates 
their diversity. Initially, plans included the insertion of 
environmental restraints for each farm-size group in the 
study. However, since these restraints had not been fully 
quantified, the study is reported at this stage (thus 
conforming with a central interest of the site team) and the 
environmental dimension will be added in a later impact 
study. 
Eldon Erickson and Vishnuprasad Nagadevara assisted in 
the formulation of the programming model, data processing, 
and summarization of the results. Many other persons also 
contributed to the research by furnishing data or its 
sources, in evaluating the methodology, and in processing the 
output of the aodel. 
Earl o. Heady 
ud 
stevea T. sonta 
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SU!KlRY 
This is one of a continuing series of studies that 
analyzes American agriculture, government farm policies and 
the subsequent effects on various segments of the economy. 
In this analysis trade-offs and economic outcomes are esti-
mated for different groups of the rural comaunity when sizes 
of individual farms are at different levels. In three cases, 
farm size is constrained to a particular level. In the 
fourth case, farms are allo11ed to take on a range of sizes. 
The farm size situations are: (a) The Small Farm Alterna-
tive. Farms are constrained in size such that their sales 
are more than $2,500 but less than $10,000; (b) The ftedium 
Farm Alternative. Farms are constrained in size such that 
their sales are more than $10,000 but less than $40,000; (ct 
The Large Farm Alternative. Farms are constrained in size 
such that their sales are more than $40,000; and (d) The 
Typical Farm Alternative. Farming operations are not con-
strained to one size category but include farms in all three 
size classes described above. 
These four alternatives are analyzed for two different 
demand levels: the High Export Set and the Basic Export Set. 
Extimated exports for the Basic Export Set reflect the in-
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creasing levels of foreign trade for the aajor grain commodi-
ties. The High Export Set would have grain export demands 
which are 40 percent greater than under the Basic Export Set. 
In total, eight different alternatives are presented. The 
time reference is the year 1980. 
The overall objective of the study is to estimate possi-
ble sacrifices and gains to different economic groups if 
American agriculture was made up of farms of different sizes. 
In addition, the study indicates agriculture's capacity rel-
ative to two different demand levels. The first demand level 
assumes export and domestic demand levels consistent with re-
cent trends. Under the second demand level, exports would be 
considerably above recent trends. 
For the four farm-size alternatives of the Basic Export 
Set, approximately 200 million acres of cropland would be re-
quired to produce the four commodities endogenous to this 
study's linear programming model: wheat, feed grains, 
soybeans and cotton. Except for cotton, the quantity of com-
modities produced under the Basic Export Set would be much 
greater than actual 1970 production. Cotton production would 
be nearly equal to the 1970 level. Because of the higher 
projected yields for 1980, only soybean acreage would be ex-
panded above its 1970 level. Fewer acres would be required 
for feed grains, cotton and wheat for the model alternatives. 
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However, under the alternatives of the High Export Set, 
1980 acreages of feed grains, whea~ and soybeans would be 
much greater than were harvested in 1970 for these commodi-
ties. Due to expanded demand, approximately 35 million acres 
more than were harvested in 1970 would be required under this 
export set. 
For all alternatives analyzed, the farm price of cotton 
lint does not vary greatly from its 1970 level of 22 cents 
per pound. However, the farm price of the other three com-
modities varies greatly among the study's eight alternatives. 
Under the Basic Export set, the farm price of wheat, feed 
grains, and soybeans would be nearly equal to 1970 prices for 
the Typical and Medium Farm Alternatives. However, for the 
small Farm Alternative, the farm price per bushel of these 
commodities would be 25, 17, and 44 cents higher, respective-
ly, than under the Typical Farm Alternative for the same 
export set. In contrast, for the Large Farm Alternative, the 
per bushel farm price of wheat, feed grains, and soybeans 
would be 13, 16, and 42 cents lover, respectively, than under 
the Typical Farm Alternative. Within the High Export Set the 
same pattern of price differences would exist for each of the 
four farm-size alternatives. For each farm-size alternative 
of this export set, the farm price of the three grain commod-
ities would be considerably higher than for the same size al-
ternative of the Basic Export set. For the Typical Farm Al-
X 
ternative prices under the High Export Set would exceed those 
of the Basic Export Set by 39 cents for wheat, 36 cents for 
feed grains, and $1.22 for soybeans. Similar price differen-
tials would exist between the two export sets for other farm-
size alternatives. 
The increased production and demand levels of the model 
alternatives would induce net farm incomes considerably 
greater than the farm sector's 1970 net income. Within each 
export set, the small Farm Alternative would have the largest 
net farm income while the Large Farm Alternative would have 
the smallest. Within each export set, net farm income for 
the Typical and Medium Farm Alternatives is nearly equal. 
Since both the quantity produced and the prices received are 
higher under the High Export Set than under the Low Export 
Set, total net farm income is larger for each farm-size al-
ternative of the High Export Set than for the same alterna-
tive of the Basic Export Set. For the Typical Farm Alterna-
tives, this income differential would be $12.8 billion for 
the farainq sector. 
For both export sets, the Small Farm Alternative would 
require many more commercial farms than the other alterna-
tives. The small Farm Alternative of the High Export Set 
would require almost 4.5 million more commercial farms than 
were in operation in 1970. At the other extreme, the Large 
Farm Alternative of the Basic Export Set would require only 
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about a million commercial faras, 930,000 fever than in 1970. 
Since the number of commercial farms required varies 
widely between the eight alternatives, the net farm income 
per commercial farm also varies greatly within the model al-
ternatives. Only for the Small Farm Alternatives of the two 
export sets would the net farm incoae per comaercial farm be 
less than the 1970 average for all commercial farms. In both 
export cases the per farm net income would be at least $3,000 
less than the 1970 commercial farm average. 
Per farm net income would be higher under the High 
Export set than under the Low Export set for all farm size 
alternatives. Net farm income is estimated at $18,395 per 
commercial farm under the Large Farm Alternative and the High 
Export set, the largest net farm income estimated for any of 
the eight alternatives. While income per farm is largest 
under the Large Farm Alternative, total income to the farming 
sector is largest under the Small Farm Alternative. 
Consuaer expenditures for food in 1980 are estimated t~ 
be much higher than they were in 1970, both on a total and i 
per capita basis. This increase reflects both a projected 
increase in domestic population and a shift to higher guali-
ty, more expensive types of food. Per capita food expendi-
tures for 1980 under the Typical Farm Alternative of the 
Basic Export set are estimated to be $136 more than the $52B 
spent in 1970. Within each export set, consumer food expen-
xii 
ditures would be greatest under the Small Farm Alternative 
and least under the Large Farm Alternative. However, the 
differences between farm size structures is modest, implyin3 
that consumers would not bear a large sacrifice if the na-
tion's farms were constrained to the smaller size. ConsumeL 
food expenditures are estimated at $688 per person under the 
Small Farm Alternative and lower exports. This is $24 more 
than estimated for the Typical and Medium Farm Alternatives 
and $43 more than for the Large FaLm Alternative at the same 
level. For a given farm size, the estimated expenditure for 
food does not differ greatly between the two export levels. 
However, since food prices would be higher for the High 
Export set, the quantity of food consumed under this export 
set would be less than under the Basic Export Set. 
To indicate the impact of different farm sizes on agri-
culturally related communities and industries, this study 
employs a secondary income-generation submodel. It relates 
the value of production of the endogenous commodities to the 
total amount of income generated by these commodities in the 
American economy for each farm size and export alternative. 
The submodel is used to compute income indices, which indi-
cates how the economic activity of rural businessmen would be 
affected by the several farm-size alternatives. Off-farm in-
come generated under each of the farm-size alternatives of 
the High Export Set is estimated to be considerably greater 
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than for the same alternative of the Basic Export Set. These 
higher indices for off-farm income result fro• the increased 
value of output associated with the High Export Set. Within 
each export set, the Small Farm Alternative would have a 
higher index of income generated in off-farm sectors than 
would the Typical Farm Alternative. This greater value of 
off-farm income under the Small Farm Alternative results be-
cause more farm workers would be employed and far• prices 
would be higher under this alternative. Similarly, off-farm 
income is greater, for the same reasons, under the Typical 
Farm Alternative than under the Large Farm Alternative within 
each export set. 
Results of this study indicate that different farm-size 
structures can have impacts beneficial to some economic 
groups but, at the same time, can have effects whic~ are 
harmful to other groups. When all economic groups are con-
sidered, no single alternative has results which are clearly 
inferior to the results of the other alternatives. 
In summary, small farms for the nation would have these 
advantages: greater total net income for the nation's farm 
sector, more persons employed in agriculture and in off-farm 
activities of rural areas, and more income generated in off-
farm sectors---with the majority of the greater income find-
ing its way through the rural community. Large farms for t~e 
nation's agriculture would have these advantaqes: larger net 
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income per farm, lower commodity prices, lower consumer food 
prices, and some price incentives for greater exports. Farms 
of medium or typical size would fall between the other two 
sizes with respect to these economic outcomes. 
It should be emphasized that none of the four farm-size 
alternatives considered are presented as reco~mended struc-
tures for American agriculture. Rather, they are analyzed to 
provide base data and information for appraising policies 
which influence the viability of certain sizes of farming op-
erations. In addition, if the American public perceives the 
farming industry to be moving too far toward one particular 
farm size, the study results can provide information on 
trade-offs among different economic groups. rhen, using in-
formation of gains to some and sacrifices to other economic 
groups, the public can use its own weights and values in 
deciding: (a) which size structure should prevail, and (b) 
which policies are efficient for implementing its choice in 
farm size and structure. 
1 
INTRODUCTION 
A major chan~e in American agriculture over recent de-
cades has been the growth in the size of individual farming 
operations. In 1910 the average u.s. farm size vas 138 
acres. This average rose to 167 acres in 1940, an increase 
of slightly over 20 percent in 30 years. By 1970 farms aver-
aged 383 acres in size, an increase of 129 percent in 30 
years. Corresponding to these rising acreages per farm, the 
number of farms decreased from 6.4 million in 1910 and 6.1 
million in 1940 to 2.9 million in 1970. 
The trend to fewer, larger, and more highly capitalized 
farms manned by fever workers has complex impacts on rural 
communities. American society has recently become highly 
concerned over the economic and social viability of rural 
communities, the majority of which have been in a continuous 
process of decline over the last two decades. And this ero-
sion of economic and social opportunity has strong prospects 
of continuation under ongoing trends in farm-size and capital 
technology. To date, the plight of rural communities results 
mainly from the structural changes in the farm sector about 
them. Unless more powerful policies than are in si~ht are 
initiated, the decay of typical rural communities will paral-
2 
lel the ongoing trend in farm numbers and sizes. 
This trend toward larger farming operations intensifiei 
during the decade of the 1960's. While the number of farms 
with gross sales of more than $40,000 increased by 110,000 
farms during the1960 1 s, the number with sales of less than 
$10,000 decreased by 1,311,000 farms. An important reason 
for these trends in farm numbers is expressed in the net in-
come data of Figure 1. For farms with sales of less than 
$10,000, net income per farm in 1970 had increased by only 
$109 from the $1,588 earned in 1960. In contrast, farms with 
gross farm sales of $10,000 to $40,000 had net incomes of 
$7,791. in 1970, $1,400 more than realized by farms of this 
size class in 1960. The largest increase in net income per 
farm occurred for farms with gross sales greater than 
$40,000. This group averaged a net income of $25,664 in 
1970, $6,709 more than in 1960. 
In addition to a growing average farm size, larger farms 
have otherwise gained in importance within the agricultural 
industry. As shown in Figure 2 for 1970, the number of farms 
with sales greater than $40,000 was only 8 percent of the 
total number of farms in that year. However, this same group 
of farms accounted for 53 percent of the cash receipts and 36 
percent of the realized net income of American agriculture. 
In contrast, farms with less than $10,000 in sales accounted 
for 62 percent of American farms but earned only 10 percent 
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Figure 1. Realized net income per farm by sales classes 
Thousands of Dollars 
30.0 
22.5 
15.0 
7.5 
0.0 
-source: 1971 Handbook of Agricultural Charts, USDA 
Figure 2. Farms, cash receipts, and net income by 
sales classes, 1970 
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<If thE cash 1·ece ipts and ;~o percent of the realized net in-
come 1 :com f<:<rming operations in 1970. 
\'nile public policies have not always had farm size as 
,,n exrlicit goal, many of these policif:s have had important 
J mpact s on ':he s •:~:ucture .;.f American aqricultur•3. Such poli-
•:ies c.s the Homestead Act specified tb: size of L, .1 h< J1~'1J·' 
:cor agriculture. Other early agricultural policies fui> hPc~:~ 
the dominance of the family farm. Agencies such as the 
Farmers Home Administration were established later to provide 
capital and managerial assistance to smaller-sized, low-
income family farms. 
While early legislation vas oriented towards smaller 
family farms, much of the later legislation vas not specifi-
cally designed to benefit a particular far• size. However, 
price-support programs with benefits directly related to the 
quantity of output have been beneficial mainly to larger 
farming operations. Direct payaents for land retirement have 
served similarly, because land-diversion payments encourage 
farmers with adequate capital to expand their farming opera-
tions as part of their original land holding is laid idle. 
But these types of programs also have other effects, as 
summarized by Quance and Tveeten: 
Government programs result in more than the 
adequate commercial farmer expanding his unit to 
compensate for land diverted. Instead the farmer 
expands his unit even more because of the security 
and capital provided by the government program. 
The adequate farmer finds he can make a convincing 
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case to himself and his banker that a larger, Bore 
adequate machine is feasible--he can efficiently 
use the machine and can pay for it. Wit~ it he is 
able to farm the land of his neighbor who may 
retire or take a nonfarm job.t 
While large-scale public programs have baen in effect 
for agriculture over the last two decades, t~e trend towards 
larger farms and dominance in the industry by large farms has 
accentuated. Some of these policies contained farm-size 
specifications. Others did not. The existence of public 
programs either favoring or discouraging larger farms implies 
that if the American public does not approve of the trends in 
farm size currently occurring, precedents exist for the 
enactment of programs which can change those trends. Even 
the decision not to adopt a farm program cont~ins an implicit 
judgment on farm size. 
Given thesa possibilities, this study was undertaken to 
measure the possible impacts if American agriculture were 
composed of different farm structures. The alternatives ex-
amined allow American agriculture to be composed of farms of 
different sizes. These alternatives were not chosen as the 
directions that American agriculture should follow. Instead, 
the effect of different farm-size structures on the economic 
-----11eroy-ouance and Luther G. Tweeten, "Size, structure 
and Future of Farms," Chapter 2, Center for Agricultural and 
Rural Development (The Iowa State University Press, Ames, 
197~. 
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well-being of different economic groups is examined. Given 
this information, it is then a responsibility of the public 
to select from among alternative policies and farm sizes as 
these relate to total farm income, consumer food prices, in-
come per farm, and employment generated in rural communities. 
OBJECTIVES 
The major objective of this analysis is to estimate the 
effects of different farm-size structures on key variables of 
the rural community and the American economy. The variables 
to be examined are: number of farms, total income of the 
farm sector, net income per farm, cost of food to consumers, 
and employment and income generated in rural ~ommunities. ro 
indicate these effects, outcomes under four different farm-
size alternatives are compared for the year 1980. Each al-
ternative represents a different size and scale of individual 
farming operation for American agriculture. Each of the 
farm-size alternatives is analyzed under two demand situa-
tions which differ basically in the level of grain exports 
estimated. 
The effects of each size or structural alternative under 
each export set are related to certain agricultural and 
nonagricultural variables. In addition to the agriculturally 
oriented variables considered (prices of farm products, loca-
tion and quantity of production, demand for iaputs by agri-
culture, number of commercial farms, and net farm income, 
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etc.) , variables with a direct impact on the nonfarm popula-
tion are also analyzed (consumer expenditures on food and tQe 
amount of income generated in agriculturally oriented commu-
nities and industries). The value of the agricultural and 
nonagricultural variables under each farm-size alternative 
indicate trade-offs which might be imposed on different 
groups in the American economy if a particular farming struc-
ture were to be attained. These trade-offs suggest the cost 
to one group of benefits to another group, both within agri-
culture and between agriculture and the nonfarm economy. 
This presentation will be as follows: First, the 
methods and terminology employed in the study are presented. 
Then, for each demand level, the impacts of tbe different 
farm-size alternatives are examined as they relate to the ag-
ricultural industry and to nonfarm groups. Under outcomes 
for each demand level, the order in which variables are con-
sidered is: national production levels, regional location ~f 
production, farm commodity prices, total net returns to 
farming and net returns per coamercial farm, farm input re-
quirements, consumer food expenditures, and secondary income 
effects in rural communities and other agriculturally related 
sectors. 
8 
~ETHODS AND TERMINOLOGY USED 
The following section describes the farm-size alterna-
tives analyzed, tbe regions used for summarizing results, and 
the variables used to indicate economic well-being of rural 
groups. 
Alternatives Analyzed 
The eight alternatives analyzed can be subdivided into 
two sets of four each. The two sets differ in the export 
level specified for each. Pour farm-size alternatives are 
analyzed under each export set. One export set is based on 
1980 demand levels consistent with export quantities present-
ed at the February 1973 Agricultural Outlook Conference 
(USDA, washington, D.C.) and will be termed the Basic Export 
Set (see Table 1). The second export set, termed the High 
Export Set, includes grain export levels which are 40 percent 
larger than the Basic Export Set. 
Within each of the two export sets, four farm-size 
structures are analyzed: (a) the Typical Farm Alternative, 
(b) the Small Farm Altern~tive, (c) the Medium Farm Alterna-
tive, and (d) the Large Farm Alternative. Production coeffi-
cients used in the Small Farm Alternative represent the tech-
nology of commercial farms with gross farm sales of less th~n 
9 
$10,0001. This grouping corresponds to farms in economic 
classes IV and V of the United States Bureau of the Census. 
Nationally, commercial farms in this category had aa average 
size of 232 acres in 1969. Farms in this category generally 
would be considered too small to provide an adequate farm-
family income if the family vas dependent on farming as its 
sole income source. (Forty-one percent of the farm operators 
in this category were employed in off-farm work for more than 
100 days in 1969). 
The production coefficients for the Medium Farm Alterna-
tive represent the structure of commercial farms in economic 
classes II and III of the Census Bureau. Farms in these 
classes have gross farm sales of more than $10,000 but less 
than $40,000. Farms in these classes averaged 520 acres and 
$20,597 in gross farm sales in 1969. Viability of farms in 
this category would not be determined solely by the absolute 
level of their gross sales. The location and type of farming 
involved also would greatly affect the net income of farm op-
erators in this category. 
Production data for the Large Farm Alternative charac-
----·------
lThe farm-size production coefficients are based on data 
reported by Eyvindson: Roger Karton Eyvindson, "A Model of 
Interregional Competition in Agriculture Incorporating Con-
suming Regions, Producing Regions, Farm-size Groups, and Land 
Classes,• Unpublished Ph.D. dissertation, Iowa State Univer-
sity, Ames, (1970). 
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terize farms in economic class I, of the Census Bureau,with 
gross sales greater than $40,000. For the nation, these 
farms averaged 1,603 acres and $113,552 in gr3ss sales in 
1969. Farm operators in this group are highly commercial and 
could depend entirely on farming operations for their family 
income. 
American agriculture is not expected to be composed en-
tirely of small, medium, or large farms in 1980. Hence, the 
Typical Farm Alternative, which represents the cost structure 
and productive technology of farming if recent farm-size 
trends continue to 1980, also is analyzed. Results for this 
alternative are used as a basis for comparison with the three 
other alternatives in each export set. The average farm size 
under this alternative is similar to that for farms under the 
Medium Farm Alternative. However, farms of each of the three 
farm-size categories (small, medium, and large) are incorpo-
rated within the Typical Farm Alternative. Under this alter-
native, 39 percent of the acreage in farms is represented by 
farms of the Large Farm category, 41 percent by farms of the 
Medium Farm category, and 20 percent by farms of the Small 
Farm category,. 
Regions Used in the Analysis 
Both the linear programming model and the secondary 
impact variables used in this study relate to or are based on 
various regional concepts. Each of the 150 rural areas de-
11 
fined for this study represents a separate producing region 
for the four crop commodities of the programming model. 
These 150 rural areas (Figure 3) follow county boundaries, 
are contained within the continental United States, and rep-
resent hoaogeneous areas ~f farm commodity production. While 
not all land in the continental United States is contained in 
them, they included 98 percent of the 1969 harvested acreage 
for the crops endogenous to the linear programming model. 
Production from the nonincluded areas is assumed equal to its 
1969 level and is handled eiogenously of the model. 
separate demand areas for winter and spring wheat, feea 
grains, and oilmeals are defined by 31 consuming regions 
(Figure 4) which follow state boundaries and encompass the 
entire continental United States. Cotton lint demand is de-
termined on a national basis. 
certain results from the study are summarized by farm 
production regions, the third regional concept used in the 
study. These regions (Figure 5) coincide with the ten farm 
production regions used by the Economics Research Service, 
United states Department of Agriculture. 
Linear Programming Model 
A linear programming model is used as the basic tool of 
the analysis. The national model incorporates an interre-
gional comparative advantage analysis, a transportation 
submodel, and an input-output submodel. It requires 
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fulfillment of consumer demands in 31 market or consuming re-
gions. Commodity supplies are generated endogenously in 
each of 150 rural or agricultural areas, and land in each of 
these areas serves as an internal restraint on the supply of 
crop commodities. The model minimizes the cost of producing 
the crop commodities in tbe 150 rural areas and transporting 
them among the 31 consuming regions. The model simulates 
market equilibrium in the sense that output prices must equal 
costs of production for each crop in each location and the 
quantity of each commodity supplied must equal demand for 
that commodity in each of the 31 market regions. Supplies of 
crops included in the analysis are determined endogenously in 
the model while crop demands are estimated exogenously. The 
demands for winter and spring wheat, feed grains, soybeans, 
and cotton (the commodities endogenous to the linear program-
ming model) are the summation of the demand for these commod-
ities for use as livestock feed, domestic food, industrial 
inputs, and exports, both in raw and processed forms. Pro-
duction costs and crop yields of the model have been project-
ed to 1980 and all demands are based on parameters estimatei 
for that year. 
This linear programming model contains 275 equations and 
2061 real variables. Land in each of the 150 rural areas and 
demands for commodities in 31 consuming regions serve as con-
straints for this quantitative model. The real variables in-
16 
elude not only the production of farm commodities but also 
transportation activities of farm commodities among consuming 
regions. 
Secondary Income Analysis 
One goal of this study is the estimation of the effects 
of each structural alternative on the income levels of agri-
culturally related communities and industries. Hence, 
factors were estimated which relate output of each endogenous 
crop to income generated in agriculturally related communi-
ties and industries.! These factors will be referred to as 
income-generation factors. The value of the income-
generation factor in any particular sector is defined as the 
change in total income for the u.s. economy due to a oRe-
dollar change in the value of output in that farm sector of 
the model. (The sector of relevance is a specific farm com-
modity produced in a specific rural or production area.) 
This change in total income has three components: (1) 
the income received or lost by the producers of that farm 
output; (2) the change in income resulting from changes in 
1The crop commodities endogenous to this study are 
wheat, feed grains, soybeans, and cotton. The basic coeffi-
cients used in developing these variables were reported by 
Schluter: Gerald Emil Schluter, "An Estimation of Agricul-
tural Employment rhrough an Input-output Study," Unpublished 
Ph.D. dissertation, Iowa State University, Ames, (1971). For 
a more thorough discussion of the procedure used to calculate 
the secondary income variables, see Appendix B. 
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the activity of agri-business firms (both input suppliers and 
output processors) ; and (3) the change in income resulting 
from changes in sales of consumer goods to farmers and 
workers in agri-business industries and rural communities. 
For example, a wheat activity with an income-generation 
factor of 1.2 in the Northern Plains region will generate, 
as well as the dollar's worth of wheat in that region, $1.23 
of income throughout the u.s. economy. 
Different technological coefficients or input mixes 
exist for each farm-size alternative of an export set. 
Hence, the income-generation factors must be recalculated f~r 
each farm-size alternative analyzed. Therefore, the basic 
input-output matrix was altered to reflect the mix of inputs 
relevant for each farm-size alternative. 
While each crop activity for each size alternative in 
each rural area bad its own unique cost or input coeffi-
cients, the incoma-generation factors were summarized for the 
ten farm production regions. These factors were developed 
from data based on the ten farm production regions and relate 
to these regions. Appendix Tables B.S through B.8 include 
the income-generation factors for the farm-size alternatives 
of the Basic Export Set, while Appendix Tables B.9 through 
B.12 include the factors for the farm-size alternatives of 
the High Export Set. 
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While the income-generation factors were altered to re-
flect changes in the mix of inputs purchased, they were not 
altered to reflect changes in the proportion spent on 
producer versus consumer goods by farm families. As the 
price of fara output varies between farm-size alternatives, 
however, the income position of farmers would also change and 
could therefore lead to a change in the expenditure pattern 
of farmers. Ideally, the income-generation factors would be 
recalculated for each farm-size alternative to reflect these 
changes in the mix of items purchased by farmers. rhis, how-
ever, could not be accomplished because of the unavailability 
of data. Therefore, we would caution the reaier of the limi-
tations of this method used in the study and would stress 
the need for additional data relating to expenditure patterns 
in rural America. 
These income-generation factors relate to the secondary 
income effects of one dollar's worth of fara output. To es-
timate the total secondary income effect, these factors are 
multiplied by the value of output determined in the linear 
programming model for each of the endogenous crops in each of 
the rural areas and then are summed for each farm production 
region. These results are presented in index form in the 
later sections dealing with secondary income effects. In de-
veloping the indices, the value of income generated under the 
Typical Farm Alternative represents 100.0 in each region. 
19 
If, for example, the income index is 200 under the small Farm 
Alternative for a particular region, that index value would 
have the following meaning: The total income generated by 
production of endogenous crops under the Small Farm Alterna-
tive would be twice that ~f the Typical Farm Alternative. 
This does not imply that the total income in a region under 
the small Farm Alternative would be twice that of the Typical 
Farm Alternative. Rather, it refers only to that portion of 
a region's total income which is generated by production of 
the endogenous crops. 
PARAMETERS USED 
For each of the two sets of four alternatives, only the 
demands specified for the Typical Farm Alternative are de-
signed to represent an equilibrium situation (i.e., livestock 
production and price levels determined outside the linear 
programming model are consistent with the crop production and 
price levels determined within that model). These same 
demand quantities are then used for the other three farm-size 
alternatives under each export set. An alternative procedure 
would be to re-estimate de~and levels for each of the Small, 
Kedium, and Large Farm Alternatives. However, since the pur-
pose of the analysis is to measure the effect of different 
farm-size structures, we chose to isolate this effect by 
forcing the quantity demanded within each export set to 
remain constant for each alternative of that export set. 
20 
Crop Exports 
Table 1 includes the two sets of export levels used (and 
1970 levels) for the endogenous comaodities. Exports of 
cotton lint are held constant at an "unsubsidized level" of 
two million bales in both export sets. Reflecting the rising 
export demand for soybeans as protein and recent adjustments 
in international currency levels, soybean exports under the 
Basic Export Set are 66 percent higher than 1970 actual 
exports. This represents a significant increase in soybeans 
delivered to foreign markets, but it should be noted that 
1970 soybean exports represented a threefold increase over 
the 130 million bushels exported in 1960. 
Demand for meat and livestock products is increasing as 
per capita income rises in other industrialized nations. 
Hence, exports of u.s. feed grains under the Basic Export Set 
are projected to increase by over 35 percent from the 2052 
million tons exported in 1970. While the estimate of 733.3 
million bushels of wheat exported under the B~sic Export Set 
nearly equals the actual 1970 wheat exports, the former is 
111 percent of 1969-71 average wheat exports. Renee, wheat 
exports under the Basic Export Set do indicate a strong for-
eign wheat demand even though the estimated quantity is not 
greater than 1970 wheat exports. 
21 
Table 1. Export levels of the major crops for each export set 
with 1970 exports for comparison 
1970 Baste 
Crop Unit Export sa Export 
Set 
\·Jhea t m i 11 ion bushels 737,5 733.3 
Feed grainsb m i 11 ion tons 20.2 27.5 
0 i 1 mea 1 sc m i 11 I on bushels 432.6 720.2 
Cotton 1,000 t;>ales (480 lbs. each) 3,740.0 2,000.0 
a 
Source: Agricultural Statistics; 1972, USDA, (1972). 
bFeed grains are reported In corn-equivalent tons. 
cOilmeals are reported in soybean-equivalent bushels. 
High 
Expor:t 
Set·· 
1,025.4 
38.5 
1,107.9 
2.000.0 
22 
Under the High Export Set, wheat, feed grains, and 
soybean exports are 40 percent greater than under the Basic 
Export Set. A 40 percent increase in exports requires pro-
duction which nearly exhausts the cropland base used in the 
linear programming model. Under the High Export Set, wheat 
exports are 35 percent higher, feed grain exp~rts are 91 per-
cent higher, and soybean exports are 155 percent higher than 
actual 1970 exports of these commodities. 
Per Capita Consumption of Livestock Products 
In addition to export demands, the crop commodities en-
dogenous to the linear programming model also are used as 
feed for livestock. To account for this demand, estimates of 
per capita consumption of major livestock products are made 
for both sets of farm-size alternatives.l Figure 6 relates 
the estimated per capita consumption and farm prices of beef 
and veal, pork, and broilers for the two export sets and f~r 
1970. The estimated per capita consumption of beef and veal 
under the Basic Export Set exceeds the 116 pounds consumed in 
1970 by more than 20 percent. This increase is projected t~ 
occur even though the projected farm price of beef is almost 
1The estimates of per capita consumption are based on 
equations given by Heady, Madsen, Nicol, and Hargrove: "Ag-
ricultural and water Policies and the Environment," Center 
for Agricultural and Rural Development Report 40T, Iowa State 
University, Ames, (1972). 
Figure 6. Per Capita Consumption; Projected 1980 and Actual 1970 
Pounds 
consumed 
0 
0 
N 
0 
1..1"\ 
...... 
0 
0 
..-I 
0 
1..1"\ 
0 
Beef . 
and Beef 
Veal and 
144 Veal ,. 
Beef lbs. 140 
and lbs • 
Veal 
117 ~0. 30 $0. 3' lbs. 
~ $0 .. 27 
Pork Pork Pork 66 67 
lbs. lbs 62 lbs. 
Broilers Broilers ~roi 1 ers 
$0. 2 ~ 41 $0.25 41 ~1 lbs. lbs. ~0.30 •bs .. 
$0 .1' $0.13 $0.165 
• Actual 1970 Basic Export Set High Export Set 
Source: ''Food Consumption, Prices, and Expendlt1Jres,"Supplement for· 
1971 to Agricultural Economic Report No. 138; USDA-ERS,(1972)· 
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three dollars per hundred-weight higher than in 1970, because 
of rising per capita incomes and increasing preference of 
consumers for beef and veal. Per capita consumption of pork 
under the Basic Export set nearly equals that of 1970 and 
represents a leveling off in pork consumption. The higher 
pork price under the Basic Export Set would be offset by in-
creased per capita income in 1980. Also, broiler consumption 
per person under the Basic Export Set equals its 1970 level. 
Under the High Export Set, per capita consumption of 
beef, veal, and pork are lover than under the Basic Export 
Set because of higher prices in the former case. Per capit~ 
consumption of broilers under the High Export Set would equ~l 
that of the Basic Export Set because of consuaer substituti~n 
of broilers for the more expensive beef, veal, and pork. The 
higher farm prices projected for the High Export Set result 
from the increased crop production and higher production 
costs under an enlarged total demand. This increased produ=-
tion occurs on cropland with relatively high production costs 
and would require higher equilibrium prices for farm commodi-
ties. 
25 
RESULTS FOR THE BASIC EXPORT SET 
Output Effects 
If Amarican farming were conducted under specific size 
restrictions, numerous effects on the location and quantity 
of output would be expected. For example, large grain farms 
in the Corn Belt and Great Plains regions might have a 
definite production advantage over large grain farms of the 
type found in the Appalachian and southeast regions. Howev-
er, this advantage might not exist if all production were on 
small farms of the type existing in the four regions. There-
fore, we examine the effects of the different farm-size 
structures on the amount and mix of farm commodities pro-
duced, the regional distribution of production, the prices 
received for farm commodities, and the net income of the 
farming sector. The magnitude of these variables under the 
Basic Export Set is presented in the following section. (The 
location of harvested acreages is used as a proxy for loca-
tion of production.) 
!s!i2asl_£~oduct!2a 
The Typical Farm Alternative is designed to simulate a 
market equilibrium. The demands estimated for it also are 
specified for the other three farm-size alternatives (thus, 
they do not necessarily represent market equilibrium for 
these alternatives). Using this procedure we can better 
26 
isolate the effects of the several farm-size structures. 
However, as shown in Table 2, the amount of wheat and feed 
grains produced still differs for the four alternatives. 
This difference results because the linear programming model 
re-estimates the quantity of wheat fed to livestock for each 
alternative. (The most wheat fed to livestock, 540 million 
bushels, occurs under the Large Farm Alternative; the least, 
207 million bushels, occurs under the Small Farm Alterna-
tive). Wheat production costs are lower under the Large Farm 
Alternative and therefore can compete more effectively with 
other grains as livestock feed. 
Yields per harvested acre of endogenous commodities 
under the Typical Farm Alternative are significantly higher 
than actual 1970 yields for three major reasons: First, 
ongoing trends in production technology are projected to 
continue through the 1970's. Second, 1970 corn yields were 
severely reduced by corn blight. (Nationally, 1971 corn 
yields were 16 bushels higher than 1970 yields.) Third, the 
location of production is not constrained by government com-
modity programs in the aodel alternatives. Therefore, re-
gions can specialize in the production of those commodities 
for which they have greatest advantage. 
Estimated yield increases for 1980 under the Typical 
Farm Alternative allow significant production increases for 
wheat and feed grains while requiring less land than devotei 
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to these commodities in 1970. However, the 56 percent in-
crease in soybean production under the Typical Farm Alterna-
tive for 1980 requires 14 million acres more than the 42 mil-
lion acres harvested in 1970. Cotton production for 1980 
under all size alternatives of the Basic Export Set is 
slightly less tkan in 1970. This production is based on an 
export demand of tvo million bales and a domestic demand of 
17 pounds of lint per person in 1980. Acreage required for 
cotton production in 1980 is significantly lover than for 
1970 because locational constraints related to farm programs 
are not used in the model. Under the Typical Farm Alterna-
tive for 1980, cotton production thus is concentrated in 
higher yielding areas which require a smaller total acreage 
to meet the specified demands. 
!£[~sg~_hs~~§1i~RI_£§g!Qn~ 
Even though the demands specified for all four fara-size 
alternatives of the Basic Export Set are the same, the re-
gional location of crop production differs considerably among 
the four size alternatives, (Table 3). Appendix Tables 1.1, 
A.2, A.3, and 1.4 present the harvested acreages of wheat, 
feed grains, soybeans, and cotton, respectively, for the 
Basic Export Set. 
Nationally, acreage harvested under the Typical Farm Al-
ternative exceeds the 1970 acreage by three million acres. 
(This 2 percent increase is the sum of increases in soybean 
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acreage and decreases in the acreage devoted to the other 
three commodities.) Harvested acreage is greatest, within 
the Basic Export Set, under the Large Farm Alternative. The 
reason, again, is the relative cost efficiency of wheat pro-
duction under the Large Farm Alternative which causes wheat 
to be substituted for feed grains in livestock production. 
Since more than one acre of wheat production is reguired to 
replace one acre of feed grains for livestock feed, about 
five million more acres are devoted to wheat under the Large 
Farm Alternative than under the Typical Farm Alternative. 
Feed grains acreage decreases by less than three million 
acres between the two farming structures. 
In the Northeast, ftountain, and Pacific regions the 
total acreage harvested under the Typical Farm Alternative 
would be nearly egual to 1970 harvested acreage. Since no 
acreage would be diverted by government programs, the total 
acreage harvested of the endogenous commodities can increase 
over 1970 in the Corn Belt, Lake States and Southern Plains 
regions under the Typical Farm Alternative. rhe increase is 
due almost entirely to greater feed grains production in the 
Corn Belt. In the Lake states region, the additional 
harvested acres are used for soybeans. Increased soybean 
demand coupled with a decrease in the demand for cotton as 
compared to 1970 induces a shift to soybean production in the 
southern Plains region. Since production can be concentrated 
31 
in regions with a comparative advantage for each commodity, 
the total acreage requirement for crops under the Typical 
Farm Alternative is less than in 1970 for the Appalachian, 
southeast, Delta States, and Northern Plains regions. 
For the four farm-size alternatives of the Basic Export 
Alternative, total harvested acreage is relatively constant. 
The largest estimate, 203.6 million acres, under the Large 
Farm Alternative is only two percent greater than the lowest, 
199.5 million acres, under the Small Farm Alternative. 
Regionally, the wheat-feed grains trade-off is especially 
evident in the Lake States, Northern Plains, and Mountain re-
gions. Under the Small Farm Alternative, wheat acreage in 
these three regions is 6.9 million acres less, while feed 
grains acreage is 8.7 million acres greater, than under the 
Large Farm Alternative. Due to the increased feed grains 
acreage in those three regions, the Appalachian and Southern 
Plains regions are able to produce soybeans on 3.0 million 
more acres under the Small Farm Alternative than under the 
Large Farm Alternative. 
The locatiln of cotton production remains relatively 
stable throughout the Basic Export Set with most of the 
cotton production located in the Southern Plains, Mountain, 
and Pacific regions. Production in the Mountain and Pacifi~ 
regions would be primarily on irrigated land in New Mexico, 
Arizona, and California. Under the Large Farm Alternative, 
32 
wheat acreage increases in these irrigated areas, thus allow-
ing cotton production to shift into the southern Corn Belt, 
western Appalachian, and the Southern Plains regions. 
The total acreage harvested under the ~edium Farm Alter-
native is similar to that of the Typical Farm Alternative. 
Regionally, however, significant increases in acreage would 
occur in the southern and Northern Plains regions and signif-
icant decreases would occur in the Delta States and Mountain 
regions. While both the Mountain and Southern Plains regions 
would have less wheat production under the Medium Farm Alter-
native than under the Typical Farm Alternative, the Southern 
Plains region would have a sharp increase in cotton produc-
tion under the Medium Farm Alternative. 
£!:2.1L.l!U£§2 
The linear programming model generates farm prices under 
each farm-size alternative. Table 4 presents these prices 
for the Basic Export Set, with 1970 comparisoos. Under the 
Typical Farm Alternative, wheat and cotton prices are nearly 
at 1970 levels. However, feed grains and soybean prices are 
markedly lover than in 1970. For feed graios, this differ-
ence is partly due to the impact of corn blight in 1970. 
Since soybeans are produced on land best suited for this crop 
under the Typical Farm Alternative, productioo costs are 
lover than in 19 70. Therefore, the estimated farm price is 
lover than in 1970. 
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34 
Under the ~edium Farm Alternative, farm prices for the 
endogenous commodities nearly equal their level under the 
Typical Farm Alternative. However, under the Large Farm Al-
ternative, prices are considerably lover than under the 
~edium Farm Alternative, while the Small Farm Alternative 
prices are considerably higher than under the other three al-
ternatives. 
Price differences for feed grains and for cotton between 
the Medium Farm AlternatiYe and the Large Farm Alternative 
nearly equal their differences between the Medium Farm Alter-
native and the Small Farm Alternative. However, the per 
bushel price differential for wheat would be 13 cents between 
the Large and Medium Farm Alternatives but would be 25 cents 
between the Medium and Small Farm Alternatives. Similarly, 
the per bushel price differential for soybeans between the 
Large and Medium Farm Alternatives is 35 cents, but a differ-
ence of 51 cents exists between the Small and Medium Farm Al-
ternatives. Lower prices are generated under the situations 
with larger farms because their lower production costs allow 
equilibrium of supply and demand at lower supply prices. In 
general, then, prices are expected to be lover as farm size 
is increased for a given export situation. 
35 
~gt~£ns f£Q!_fa£~iu~ 
Price levels are imp~rtant in terms of their impact on 
net farm returns, family incomes, and consumer food costs. 
Table 5 presents estimated gross and net income to American 
agriculture, as well as estimated net farm income per commer-
cial farm operation, for each alternative of the Basic Export 
Set. 
In this study only the results for the Typical Farm Al-
ternative are designed to represent an equilibrium market 
situation. Demand quantities determined for this size alter-
native are then used for each of the other three alternatives 
within each export set. This procedure leads to difficulties 
when variables such as returns to farming and consumer expen-
ditures for food are estimated. For example, farm prices of 
wheat, feed grains, and soybeans are estimated to be signifi-
cantly higher under the Small Farm Alternative than under the 
Typical Farm Alternative. In an equilibrium situation, 
higher prices for feeds would result in higher prices to con-
sumers for livestock products. The consequent dampening of 
consumption would then lead to lower livestock prices and 
would eventually reduce the price of feedstuffs. While an 
equilibrium solution was computed only for the Typical Farm 
Alternative, interesting comparable effects on farm income 
and consumer food expenditures can still be indicated. To 
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allow these comparisons, the following procedure is used: 
For the Typical Farm Alternative, the ratio of (a) the farm 
value of a feed unit of feedstuffs (wheat, fead grains, and 
soybeans) to (b) the farm price of cattle and calves, hogs, 
broilers, and lambs is co•puted. Then for each of the other 
size alternatives, the ratio that was calculated for the 
Typical Farm Alternative is combined with the farm value of a 
feed unit of feedstuffs under the new alternative to estimate 
the farm price of cattle and calves, hogs, broilers, and 
lambs for that new alternative. These newly calculated farm 
prices then are applied to livestock production fixed at the 
levels of the Typical Farm Alternative to estimate cash 
receipts and consumer food expenditures for the Small, 
Medium, and Large Farm Alternatives. Results calculated in 
this manner indicate the value of receipts and farm-level 
prices for production guantities which are the same for each 
farm-size alternative. 
This procedure perhaps leads to slight overestimation of 
cash receipts under the Small Farm Alternative and slight 
underestimation under the Large Farm Alternative (as compared 
to expected cash receipts for each alternative in an eguilib-
rium situation). cash receipts under the Medium Farm Alter-
native would nearly equal their value under an equilibrium 
solution since the farm value of feedstuffs under this alter-
native is nearly equal to the Typical Farm Alternative 
-~--~-····----------------
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results. 1 
Cash receipts from farm marketings, calculated as above, 
are considerably above the 1970 level of $49.2 billion. This 
results from the increased production levels associated with 
the model alternatives. In general, 1980 production expenses 
under the model alternatives would be higaer than 1970 pro-
duction expenses. However, due to cost economies associated 
with larger farming operations, production expenses under the 
Large Farm Alternative are slightly lower than actual 19.70 
expenses, and markedly lover than under the other three al-
ternatives. 
Total net retuLns to the farming industry exceed actual 
1970 returns under all size alternatives of the Basic ExpoLt 
Set. Highest net Leturns would occur undeL the Small Farm 
Alternative due to its higher farm product prices. Net 
returns under this alteLnative are $9.4 billion higheL than 
under the Large Farm AlteLnative, which would have the lowest 
net returns of the Basic Export Set. Since payments fLOII 
government progLams aLe not included in the model alteLna-
1Note: The Lesulting livestock prices for the four al-
ternatives would be: Typical Farm Alternativa--cattle at 
$0.30/lb., Hogs at $0.25/lb., BLoilers at $0.13/lb.; Small 
Farm Alternative--cattle at $0.35/lb., Hogs at $0.30/lb., 
Broilers at $0.15/lb.; Medium Farm Alternativa--cattle at 
$0.30/lb., Hogs p $0.25/lb., BLoilers at $0.13/lb.; Large 
Farm Alternative--cattle at $0.26/lb., Hogs at $0.22/lb., 
Broilers at $0.11/lb. 
39 
tives, net farm income for each farm-size alternative is 
equal to its estimated net returns. (In 1970, net farm in-
come was $3.7 billion higher than net farm returns because of 
income from government farm programs.) 
The number of commercial farms required in American ag-
riculture and net fara income per commercial farm for each of 
the alternatives of the Basic Export Set and for 1970 also 
are presented in Table 5.1 The Typical Farm Alternative 
would require 400,000 fever commercial farms than existed in 
1970. Fever farms would be required because of the larger 
average farm size represented by the Typical Farm Alterna-
tive. The average would be 613 acres under this alternative, 
compared to 383 acres in 1970. The Medium Farm Alternative 
requires 102,000 more farms than the Typical Farm Alternative 
because of the smaller average size of the former alterna-
tive. The average farm size under this alternative would be 
510 acres, as compared to 613 acres under the Typical Farm 
Alternative. 
Both the Medium and the Typical Farm Alternatives would 
have net incomes per commercial farm significantly larger 
than the actual 1970 figure of $8,258. The $4,219 net income 
tcommercial farms are defined as farming operations vith 
gross farm sales of more than $2,500. In 1969 this defini-
tion would have excluded 994,000 part-time and retirement 
farming operations. 
40 
of the Small Farm Alternative, however, is $4,039 less than 
the 1970 figure and $9,963 less than for the Large Farm Al-
ternative. The 5.6 million commercial farms of the Small 
Farm Alternative are more than estimated for the other three 
alternatives and are 5.5 times the number required under the 
Large Farm Alternative. Net income per commercial farm under 
the Large Farm Alternative, $14,182, is $5,924 higher than 
the 1970 income. This relatively high net income per farm 
under the Large Farm Alternative would occur even though net 
income for the farming industry as a whole is lowest under 
this alternative. The average size under this alternative, 
1,140 acres, is much greater than under the other alterna-
tives, allowing a much higher per farm net income for this 
farming structure. Only slightly over a million commercial 
farms would be re~uired for this alternative, 929,000 fewer 
than in 1970. 
Input Demand and Employment 
Each structural alternative implies a different quantity 
and mix of farm c~mmodity production. Further, each alterni-
tive requires different amounts of productive inputs and 
employs different ratios of capital and labor. Tables 6 and 
7 present the hours of labor and the value of purchased 
inputs required to produce the endogenous crops under each ~f 
the alternatives of the Basic Export Set. Purchased inputs 
include fertilizer, pesticides, seed, machinery operation, 
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43 
irrigation water, and aiscellaneous items (including interest 
on non-real estate debt). 
Rationally, labor and capital requirements would be 
highest under the small Farm Alternative and lowest under the 
Large Farm Alternative, again reflecting greater cost 
efficiencies of larger faraing operations.' The mix of 
capital and labor required also varies between the two alter-
natives. Labor hours are 39 percent greater under the Small 
Farm Alternative than under the Large Farm Alternative while 
expenditures for purchased inputs are only 29 percent 
greater. From these data, it is obvious that farm size has 
very important implications for nonfarm sectors and families 
of rural communities. Consumer expenditures by a greater 
farm work force and farm purchases of more capital inputs 
have important implications for employment and income genera-
tion in rural communities. 
The national capital requirement under the Typical Farm 
Alternative is eight percent lower than under the Medium 
Farm Alternative while the national labor requirement is only 
slightly higher. The Medium Farm Alternative (farms with 
gross sales of $10,000 to $39,999) thus is somewhat more 
capital intensive than the Typical Farm Alternative which in-
cludes farming operations of all three size classes. 
Regionally, the pattern of labor and capital usage 
throughout the Basic Export Set generally follows the pattern 
44 
exhibited at the national level. Hours of labor required and 
the value of capital expenditures generally are higher under 
the small Farm Alternative than under any of the other three 
structural alternatives. These variables generally are 
lowest under the Large Farm Alternative. Exceptions would be 
the Appalachian and Southern Plains regions which devote more 
land to cotton production under the Large Farm Alternative 
than under the other three size alternatives. In the Pacific 
region where cotton production would be lowest under the 
Large Farm Alternative, labor and capital usage are less 
under this alternative than under the other alternatives. 
Hours of labor under the Large Farm Alternative would be 66 
percent less and capital expenditures would be 43 percent 
less than under the Medium Farm Alternative. 
Consumer Food Expenditures 
Recent months have evidenced great consumer concern over 
changes in American farming. Accordingly, consumer expendi-
tures for food under the size alternatives of the Basic 
Export set are presented in Table 8 along with actual 1970 
expenditures.t Consumer food expenditures under each of the 
1Note: For estimation of these expenditures, the questions regard-
ing non-equilibrium solutions discussed in the section dealing with net 
farm returns again arise. Hence, the estimation procedure used in the 
net returns section also is used for consumer food expenditures. For the 
Small, Medium, and Large Farm Alternatives, different prices are deter-
mined for beef, pork, lamb and mutton~ and broilers based on the change 
between these alternatives of the farm value of feedstuffs produced and 
fed. However, demand quantities and total production of these commodities 
areheld constant in all four alternatives of the Basic Export Set. This 
procedure provides per capita expenditures for a "given food basket" among 
the alternatives and gives a more accurate view of "real" food costs than 
if per capita consumption were allowed to vary u.nder the four farm-size 
alternatives. 
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alternatives of tne Basic Export set are estimated to be con-
siderably higher than actual 1970 expenditures due to a 
larger population, higher family incomes, and increased per 
capita consumption of meat products by 1980. Consumer expen-
ditures for food under the Small Farm Alternative are higher 
than under the other three alternatives of the Basic Export 
Set. Estimated 1980 expenditures under this alternative are 
$5.5 billion greater than under the Typical or Medium Farm 
Alternatives and almost $10 billion greater than under the 
Large Farm Alternative. 
On a per capita basis, estimated 1980 food expenditures 
under all of the alternatives of the Basic Export Set are 
significantly greater than 1970 actual expenditures, mainly 
because of increases in expenditures for meat products and 
fruits and vegetables. Among farm-size alternatives, the 
Small Farm Alternative would have slightly higher per capita 
food expenditures than would the other size alternatives. 
Under this alternative, per capita food expenditures are $24 
more than under the Medium or Typical Farm Alternatives and 
$43 greater than under the Large Farm Alternative. 
Secondary or Off-farm Income Generation 
Discussion thus far has dealt only with variables di-
rectly affected by changes in the structure of American 
agriculture--production, farm prices, returns from farming, 
and consumer food expenditures. While these variables are 
47 
extremely important, other variables and economic groups also 
are affected by changes in the farming industry. Approxi-
mately 30 percent of the nation's population resides in 
nonmetropolitan areas and most are not farmers. But these 
nonfarm people are closely related to the farming industry. 
Many work in industries which directly serve agriculture. 
Included in this group are people vho supply inputs to 
farmers, process farm outputs, or supply consumer goods and 
services. 
Many rural inhabitants also work in nonagricultural 
industries which choose to locate in rural America and these 
people also have an interest in the future structure of agri-
culture. They consume services in these rural areas, many ~f 
which also serve farm operators and their families. The 
schools, churches, and local governmental services which 
nonfarm industries and their employees demand and support 
also derive much of their support from farmers and the 
farming industry. Changes in the structure and viability of 
the farming industry are reflected in the quality and 
quantity of services available in the community and affect 
all residents of rural America. 
This section indicates how income generation in rural 
communities and in agriculturally related industries, as well 
as in agriculture, is affected by each farm-size alternative 
of the Basic Export Set. The amount of income generated out-
48 
side of agriculture is affected by both (a) the ac~eages of 
crops and levels of production and (b) the level of farm in-
come associated with each of the alternatives considered. 
The income generated unde~ each alternative has been 
expressed as an index value to allow a di~ect compa~ison be-
tween the farm-size alternatives of the amount of income gen-
erated in agriculturally ~elated industries and communities 
{Table 9) • 
Nationally, the income index value under the Small Farm 
Alternative, 116.5, would be markedly highe~ than unde~ the 
Typical Farm Alternative. This difference is due t~ the in-
creased value of output associated with the former alterna-
tive. Only in the Delta States region would income generated 
unde~ the Typical Farm Alte~native be greater than under the 
Small Farm Alternative. This region has more acres in pro-
duction and thus generates more off-farm income and employ-
ment under the Typical Farm Alternative than under the other 
three alternatives. The off-farm income index values in the 
Northeast and the Mountain regions are only slightly higher 
under the small Farm Alternative than under the Typical Far1 
Alternative, while the other seven regions have index values 
at least nine percent g~eater under the small Farm Alterna-
tive. These seven regions have as many or mo~e acres in pr~­
duction under this alternative and would benefit from the 
higher farm prices of the Small Farm Alternative. The 
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largest increases would occur in the Southern Plains region 
(38 percent), and in the Northern Plains region (21 percent). 
Both of these regions produce more feed grains and less 
wheat under the Small Farm Alternative than under the Typical 
Far• Alternative. Cotton production in the Southern Plains 
region is also significantly higher under the Small Farm Al-
ternative. 
Under the Medium Farm Alternative, the index of off-farm 
income nearly equals that for the Typical Farm Alternative 
for the nation and for the Northeast, Corn Belt, Lake States, 
Northern Plains, and Pacific regions. However, the index 
value for the southern Plains region is 22 percent higher 
than for the Medium Farm Alternative and markedly lover than 
for the Typical Farm Alternative for four other regions. 
under the Medium Farm Alternative, production of feed grains 
and cotton in the southern Plains region is much greater than 
under the Typical Farm Alternative. Therefore, the former 
alternative would induce a higher nonfarm income for this re-
gion. The Appalachian, Southeast, and Delta States regions 
have lover income index values under the Medium Farm Altern~­
tive because fewer acres are in production as compared to the 
Typical Farm Alternative. 
Because of lover farm prices, many fever farms, and less 
labor required under the Large Farm Alternative, the national 
nonfarm income index value is about 15 percent lower under 
51 
this alternative than under the Typical Farm Alternative and 
27 percent lover than under the small Farm Alternative. The 
indei values in the Northeast, Corn Belt, Lake States, 
Northern Plains, and Mountain regions decrease by nearly the 
same aaount as the national figure under the Large Farm Al-
ternative. These regions have nearly the saae number of 
acres in production under the Large Farm Alternative as under 
the Typical Farm Alternative, but lower prices and decreasej 
labor and capital inputs depress the amount of off-farm in-
come generated in these regions. The indei value in the 
Delta States region is almost 40 percent lower under the 
Large Farm Alternative than under the Typical Farm Alterna-
tive. The largest difference is just over 60 percent esti-
mated for the Pacific region. Cotton production in both re-
gions is much less under the Large Farm Alternative than 
under the Typical Farm Alternative. Even though the cotton 
acres in the Pacific region would be shifted to wheat, wheat 
production would generate much less off-farm income under the 
Large Farm Alternative. The Southeast, Appalachian, and 
southern Plains regions would have higher income index valuas 
under the Large Para Alternative because of increased cotton 
production in the former and increased wheat and feed grains 
production in the latter, as compared to the Small Farm Al-
ternative. 
52 
The reduced magnitude of off-farm income generation as 
the farming structure moves from small farms to larger farms 
characterizes the economic and social difficulties which have 
come to prevail in typical rural communities. While large 
farms can produce with lover costs and can supply markets at 
lover prices, they use fever capital inputs and a much small-
er labor force. Thus fever input-supplying firms would exist 
and the reduced farm work force would mean fever farm 
families to be supplied with consumer goods and services by 
local institutions. As Table 9 shows, these elements of 
nonfarm income and employment generation are generally larger 
under the small Farm Alternative and generally lower under 
the Large Farm Alternative. Under an optimized agriculture 
with production concentrating in regions of greatest advan-
tage, the extreme difference estimated for 1980 is for the 
Pacific region. Here, nonfarm income generated under the 
Large Farm Alternative is 64 percent less than under the 
small Farm Alternative. 
53 
RESULTS FOR THE HIGH EXPORT SET 
Output Effects . 
As the demand for agricultural products increases in 
both doaestic and foreign markets, changing farm structure 
can have important impacts on rural residents and consumers. 
To evaluate these impacts, two sets of demands for agricul-
tural products are used in this study. outcoaes under the 
Basic Export set have been reviewed in the previous section. 
Results for the High Export Set, for which grain exports are 
specified to be 40 percent greater than under the Basic 
Export set, are presented here. 
The increased deaand for grain under the High Export Set 
is reflected in higher prices for meat products. rherefore, 
it also induces a level of livestock demand different from 
that in the Basic Export Set (see Figure 6). Quantitites of 
pork and broilers consumed under the High Export Set would be 
slightly lover than actually consumed in 1970. However, beef 
consumption estimated for this alternative is significantly 
greater than in 1970, again reflecting the growth in consumer 
demand for beef products. 
National eFody£!ion 
Under the High Export Set, export demands increase to 
the point where the cropland base used in the linear program-
ming model is almost entirely employed. National production 
54 
of wheat, feed grains, and soybeans for the Typical Farm Al-
ternative is considerably higher under the High Export Set 
than in 1970. (See Table 10 for production, acreages, and 
yields for each alternative of the High Export Set.) The 
acreage harvested for these commodities in 1980 under the 
Typical Farm Alternative also is considerably greater than in 
1970. The largest increase is in soybean production where 
acreage increases by 68 percent over 1970. 
The linear programming model endogenously determines the 
amount of wheat used for feed under each alternative. Hence, 
differing quantities of wheat and feed grains are specified 
for each farm-size alternative. Wheat production under the 
Small and Medium Farm Alternatives is considerably less than 
under the Large Farm Alternative; production of feed grains 
is markedly higher under the Small and Medium Farm Alterna-
tives. (For reasons, see discussion of the B!sic Export 
Set.) 
As for the Basic Export Set, cotton acreage under each 
of the model alternatives is considerably less than the 1970 
cotton acreage. Again, cotton production would be concen-
trated in relatively high yielding areas, thereby freeing 
land formerly in cotton for other uses. Yields in 1980 of 
all of endogenous crops are higher under each size alterna-
tive than in 1970. 
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Under the High Export Set, the aaount of cropland 
devoted to the endogenous commodities is considerably greater 
than the 1970 actual harvested acreages and Basic Export Set 
acreages. Table 11 presents the estiaated harvested acreages 
for the High Export Set, nationally and for the ten regions. 
(Appendix Tables A.S, A.6, A.7, and A.8 present 1980 acreages 
of wheat, feed grains, soybeans, and cotton, respectively, 
harvested under the High Export Set.) Since the level of 
demand does not vary within the High Export Set, national 
acreage harvested remains relatively stable among size alter-
natives. The smallest acreage, 231 million acres, is esti-
mated for the Small Farm Alternative. However, the 1980 
acreage under the High Export set would be 15 percent greater 
for this alternative than the actual acreage harvested in 
1970. 
The regional distribution of harvested acreages within 
the High-Export set is much more stable than under the Basic 
Export Set. The number of acres required under each of the 
alternatives of the High Export Set is constant in the 
Northeast, Corn Belt, Lake States, Northern Plains, and 
Pacific regions. In the Corn Belt, Lake States, and Northern 
Plains regions, the number of acres harvested under the High 
Export set is considerably greater than in 1970. 
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The Southeast and Delta States regions both have more 
acres in production under the Large Farm Alternative than 
under other alternatives of this set. These higher acreage 
levels are due to increased feed grains produ=tion in these 
regions under the Large Farm Alternative. The Appalachian 
region has fewer acres in production under the Large Farm Al-
ternative than under the Small or Medium Farm Alternatives 
even though thi3 region's cotton production is significantly 
greater under the former. 
As under the Low Export Set, wheat production in the 
Pacific region increases markedly under the L~rge Farm Altec-
native relative to the other alternatives of the High Export 
Set. This increase in wheat production is offset by 
decreased cotton production so that total harvested acreage 
in this region remains equal to its value und~r other farm 
size alternatives of this export set. Cotton production 
shifts to the Appalachian and Southern Plains regions under 
1 
the Large Farm Alternative. 
Farm prices of wheat, feed grains, and soybeans in 1980 
are significantly higher than both 1970 prices and estimated 
lNote: The results of this study regarding the potential capacity 
of American agriculture are greatly influenced by two underlying assump-
tions used in this analysis. The first is that complete mobility of in-
puts (e.g., capital and labor) would exist between rural areas. The 
second is that all of the land diverted by government land diversion pro-
grams and now available for crop production is of the same quality as the 
land not diverted. The results of this analysis which relate to potential 
capacity should therefore be evaluated with these assumptions in mind. 
T
ab
le
 1
2.
 
Fa
rm
 p
ri
ce
s 
fo
r 
e
a
c
h 
o
f 
th
e 
a
lt
er
n
at
iv
es
 o
f 
th
e 
H
ig
h 
E
xp
or
t 
Se
t 
w
it
h 
19
70
 
pr
ic
es
 f
or
 c
o
m
pa
ri
so
n 
C
ro
p 
U
ni
t 
~·
!h
ea
t 
do
l.
/b
u.
 
Fe
ed
 g
ra
in
s 
C
or
n 
e
qu
iv
al
en
t 
do
l.
/b
u.
 
So
yb
ea
ns
 
do
l.
/b
u.
 
C
ot
to
n 
c
e
n
ts
/1
 b
. 
a 
19
70
 
P
ri
ce
sa
 T
yp
ic
al
 
Fa
rm
 
A
lt
er
na
ti
ve
 
1.
 3
3 
1
. 7
5 
1.
33
 
1.
47
 
2.
85
 
3.
55
 
22
.0
 
22
.0
 
So
ur
ce
: 
A
gr
ic
ul
tu
ra
l 
_
S
ta
ti
st
ic
s,
 l
ll
l.
, 
US
DA
, 
b 
19
80
 E
st
im
at
ed
 ~
~r~
j~c
~e~
s~b
 
_
_
_
_
_
_
_
_
_
_
_
_
_
_
 _
 
Sm
al
l 
Fa
rm
 
M
ed
iu
m
 F
ar
m
 
L
ar
ge
 F
ar
m
 
A
lt
er
na
ti
ve
 
A
lt
er
na
ti
ve
 
A
lt
er
na
ti
ve
 
1.
 9
8 
1
. 7
4 
1.
54
 
1.
65
 
1.
 46
 
1.
28
 
4.
04
 
.
3.
39
 
2.
91
 
25
.0
 
23
.0
 
20
.0
 
(1
97
2)
. 
A
ll 
pr
ic
es
 f
or
 1
38
0 
a
re
 
r~
ea
su
re
d 
in
 1
97
0 
do
ll
ar
s 
a
n
d 
do
 n
o
t 
ta
ke
 
in
to
 a
c
c
o
u
n
t 
in
fl
at
io
n
 t
o
 
19
80
. 
V
I 
U
) 
60 
prices under the Basic Export Set (Table 12). The farm price 
of cotton under the Typical Farm Alternative, 22 cents per 
pound, is equal to both its 1970 price and its price under 
the same alternative of the Basic Export Set. Under the 
Small and Medium Farm Alternatives of the High Export Set, 
the price of cotton would be slightly higher than under the 
Typical Farm Alternative, while under the Larje Farm Alterna-
tive the farm price of cotton would fall to 20 c~nts per 
pound. 
For each of the alternatives of the High Export Set, the 
farm price of wheat, feed grains, and soybeans would be sig-
nificantly higher than it would be under the same alternative 
of the Basic Export Set because of the increased export 
demand associated with this export set. The per bushel price 
differential for the Typical Farm Alternative of the two 
export sets would be 39 cents for wheat, 36 cents for feed 
grains, and $1.22 for soybeans. Similar price differentials 
exist for these commodities under the other three structural 
alternatives. The Small Farm Alternative has the highest 
farm prices of the High Export Set, as it does under the 
Basic Export Set. The differential for wheat is 20 cents per 
bushel between noth the Small and Medium Farm Alternatives 
and the Medium and Large Farm Alternatives of the High Export 
Set. The price of soybeans is 65 cents per bushel lower 
under the Medium Farm Alternative than under the Small Farm 
Alternative but 48 cents per bushel higher than under the 
Large Farm Alternative. 
61 
S~!Yin§_!t2m_!~r~ing 
Table 13 presents estimated 1980 total returns and the 
returns per farm for each alternative of the High Export Set. 
Under the Typical Farm Alternative of the High Export Set, 
estimated 1980 cash receipts from farm marketings are $23.9 
billion more than in 1970 because of higher farm prices and 
greater production. Since 1980 production expenses under the 
Typical Farm Alternative are $5.1 billion mora than in 1970, 
net receipts from farm marketings would increase by only 
$18.5 billion from their 1970 value. However, the $3.7 bil-
lion in government payments received in 1970 is not available 
under the model alternatives. Therefore, total net farm in-
come under the Typical Farm Alternative increases by only 
$14.8 billion over 1970. For the High Export Set, cash 
receipts and production expenses are highest under the Small 
Farm Alternative and least under the Large Farm Alternative. 
Total net farm income under the Small Farm Alternative, $34.5 
billion,. is almost $5.4 bill ion more than under the Medium 
Farm Alternative and $11.0 billion more than under the Large 
Farm Alternative. 
Each alternative of the High Export Set would have more 
commercial farms than under the Low Export Set. Between the 
same farm-size alternatives of the two export sets, these in-
creases range from 181,000 farms under the Large Farm Alter-
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63a 
native to 873,000 farms under the Small Farm Alternative. 
Both the Typical Farm Alternative and the Medium Farm Alte~­
native require approximately 300,000 more comme~cial farms 
under the High Export Set than under the Basic Export Set. 
Even though eacn farm-size alternative of tne High Export Set 
would require more commercial farms, net income per commer-
cial farm is estimated to be greater than under the alte~na­
tives of the Basic Export Set. For the High Export Set, es-
timated net farm income per commercial farm ~anges from 
$5,350 under the Small Farm Alternative to $18,395 under the 
Large Farm Alternative. Only unde~ the Small Fa~m Alterna-
tive would per fa~m net income be less than in 1970. Under 
the Typical Farm Alternative, per farm net in=one is estimat-
ed to be $8,646 more than in 1970 and $2,083 mo~e than under 
the Medium Farm Alternative. 
Input Dem~nrl ann Employment 
Due to the increased production levels, both tae labor 
required and the value of purchased inputs is higher under 
the High Export Set than under the Basic Export Set (Tables 
14 and 15). Labor required under the Small Farm Alternative 
of the High Export Set is 213 million hours greater than 
under the same alternative of the Basic Export Set. The 
smallest increase in labor required, in comparison with the 
Basic Export Set, occurs under the Large Farm Alternative, 
which requires 133 million more hours of labor under the High 
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64 
Export Set. Nationally, the value of purchased inputs also 
increases by the smallest amount, $1,284 billion, under the 
Large Farm Alternative. Regionally, the largest increases in 
the value of both the labor and capital variables is in those 
regions which have the largest increase in production betwe~n 
the two export sets. The largest relative in=reases in hours 
of labor required and in the value of purchased inputs occurs 
in the Appalachian, Southeas~and Northern Pliins regi~ns. 
Within the High Export Set, the Small Farm Alternative 
has the highest requirements for labor and purchased inputs. 
Compared with the Large Farm Alternative, the Small Farm Al-
ternative requires 41 percent more hours of labor and 30 per-
cent more purchased inputs, reflecting the greater labor in-
tensity of small farms. 
For both types of inputs, nearly all of the farm-
production regions follow the national pattern within the 
High Export Set. The Appalachian region has its greatest 
labor requirement under the Typical Farm Alternative due to a 
relatively large quantity of cotton production under this al-
ternative. The Pacific region has a significantly lower 
input requirement under the Large Farm Alternative than under 
the other farming structures due to the substitution of wheit 
production for cotton. 
65 
Consumer Food Expenditures 
Table 16 presents the total and per capita consumer fo~d 
expenditures estimated for each of the altern~tives of the 
High Export Set along with 1970 values for these variables. 
The estimated 1980 food costs under the Typical Farm Altern~­
tive are significantly greater than 1970 actual values both 
in total and on a per capita basis. However, estimated foo~ 
costs under the High Export Set are not greatly different 
from those presented under the Basic Export Sat. Since the 
prices of the High Export set are higher than under the Low 
Export Set, this results because a smaller quantity of food 
is consumed under the former case. 
Within the High Export Set, consumer expenditures for 
food again are highest under the Small Farm Alternative and 
lowest under the Large Farm Alternative. Under the Small 
Farm Alternative, consumer food expenditures per person are 
$19 higher than under the Typical Farm Alternative and $46 
higher than the $636 estimated for the Large Farm Alterna-
tive. 
Secondary or Off-farm Income Generation 
The amount of nonfarm income generated under each farm-
size alternative of the High Export Set is considerably 
greater than under the same alternative of the Basic Export 
Set. For example, the amount of income generated under the 
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67 
Typical Farm Alternative ~f the High Export Set is almost 5J 
percent greater than under the same alternative of the Low 
Export Set. Regionally, these increases are ~enerally ~f the 
same magnitude as at the national level. 
Table 17 presents the estimated income indices for each 
of the alternatives of the High Export Set. Nationally, the 
amount of nonfarm income generated by production of the en-
dogenous crops under the Small Farm Alternative is 14 percent 
higher than under the Typical Farm Alternative. This differ-
ence in income generation again is due to the relatively high 
farm prices and greater employment and input purchases of the 
Small Farm Alternative. A similar increase o=curs in each ~f 
the farm production regions, except for the Delta States ana 
the Southern Plains regions. The Delta States region would 
produce considerably less cotton under the Sm:ill Farm Alter-
native than under the Typical Farm Alternative, causing this 
region's off-farm income index value to be lower under the 
Small Farm Alternative. While the Southern Plains region 
devotes fewer acres to wheat under the Small Farm Alternative 
than under the Typical Farm Alternative, increases in soybean 
and cotton production offset these decreases and cause the 
region's off-farm income index value to be in=reased by 22 
percent under the Small Farm Alternative. 
The national off-farm income index is very nearly equal 
for the Medium and Typical Farm Alternatives :iS the mix of 
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farm outputs produced and the farm prices estimated ara very 
similar under these two farming structures. Jnly three farm 
production regions would have an income index value under the 
Medium Farm Alternative which is markedly different from 
under the Typical Farm Alternative: the Appalachian, Delta 
States, and Southern Plains regions. The approximately 10 
percent smaller income index in the Appalachian region unde~ 
the Small Farm Alternative would be because of decreased feed 
grains and cotton production in this region. Although the 
Delta States region produces more wheat under the Medium Fa~m 
Alternative than under the Typical Farm Alternative, its in-
come index value is lover under the former alternative be-
cause of a large decrease in cotton production under that al-
ternative. 
In comparison to the Typical Farm Alternative, the lower 
farm prices of the Large Fa~m Alternative lead to the nearly 
14 percent decrease in income generation at the national 
level. The Appalachian, southeast, and southern Plains re-
gions have off-farm income index values markedly higher than 
the national figure, while the Pacific region's index value 
is considerably lower than the national index of off-farm in-
come generation. The Southeast and Southern Plains regions 
have sizeable increases in feed grains production between the 
Typical Farm Alternative and the Large Farm Alternative while 
the Appalachian and Southern Plains regions produce mo~e 
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cotton under the Large Farm Alternative. Tne Pacific re-
gion's relatively low income index value under the Large Farm 
Alternative results from the substitution of wheat produc-
tion, with its lower off-farm income-generation factor, for 
cotton production, with its higher income-generation factor. 
POLICY IMPLICATIONS 
This study deals with the outcomes of key economic v~ri­
ables under differing assumptions concerning the size and 
scale of individual farning operations in American agricul-
ture. In general, the study shows that larger farms are as-
sociated with lower consumer food costs, less labor and 
capital required in agriculture, and higher income per com-
mercial farm. It shows that smaller farms are associated 
with higher total income for the farm sector, greater farm 
employment, greater total purchase of inputs by farm~and 
greater off-farm generation of employment and income. Hence, 
a set of trade-offs are posed by the results of this study. 
The results provide a quantitative base for determining 
whether larger farms and lower food costs are desired or 
whether more farms and greater nonfarm income generation in 
rural areas are needed. 
Some early governmental policies dealt explicitly with 
farm size (e.g., the Homestead Act). Others (e. g., "Soil 
Bank" programs of the 1950's and land diversion programs of 
the 1960's) had a real effect on thd size of farming opera-
71 
tions, but the effect was not an explicit goal of the pro-
grams. Hence, society does have policy alternatives and 
means whereby it can affect farm size. This function is in-
fluenced by the nature of the goals society salects an1 how 
society "weights" the gains and sacrifices to be borne by the 
different sectors dependent on agriculture. 
For the Basic Export Set, results of the linear progran-
ming model indicate that American agriculture has the poten-
tial to produce the estimated 1980 demands for the endogenous 
crops at price levels comparable to those of 1970. This com-
parison refers to 1980 prices in 1970 dollars with no adjust-
ment for inflation to 1980. Even with a 40 percent increase 
in exports of grains, 1980 demands can be reajily 
met---although at somewhat higher consumer prices. These 
supplies can be attained under any of the four farm-size al-
ternatives analyzed. 
The farm-size analysis indicates groups which would gain 
or lose under differing farming structures in the u.s. 
Results for the Small Farm Alternative indicate some very 
definite costs and benefits under this "situation" (as com-
pared even to the Typical Farm Alternative). The index of 
nonfarm income generated, both nationally and for most farm 
production regions, is highest under the Small Farm Alterna-
tive. The number of commercial farms, total net income to 
the farming industry, people employed in agriculture, and the 
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value of purchased inputs also would be higher under a farm 
structure made up of small farms. Hence, economic opportuni-
ty for rural businesses and farm input suppliers is similarly 
greater. However, consumer food expenditures are higher 
under this alternative. Net income per commercial farm is 
lower under a structure of small farms than under the othP.r 
alternatives for both exp~rt sets. It is significantly lower 
than the 1970 actual income and this income by itself would 
be below levels necessary to provide an acceptable level of 
family income under existing concepts of poverty and welfare. 
Any policy proposal leading to a net farm income of $4,219 
per farm as under the Small Farm Alternative of the Low 
Export set, would be greeted with little enthusiasm by most 
of the 1.9 million commercial farmers operating in 1970. 
The results of the Larye Farm Alternative are similarly 
striking, but the positions of those who gain and lose are 
reversed in comparison with the Small Farm Alternative. The 
index of nonfarm income generation under the Large Farm Al-
ternative generally is lower than those of other alterna-
tives. This outcome, coupled with the decrease in expendi-
tures for purchased inputs and the reduced farm work force 
associated with the Large Farm Alternative would enthuse few 
if any rural businessmen. consumers in general, however, 
would gain in lower real food costs in this circumstance. 
Finally, for farmers with ample capital and managerial abili-
73 
ty, income per commercial farm is greater under this alterna-
tive with its fewer and larger farms. It should be noted 
that the production coefficients for the Large Farm Alterna-
tive are not those for either large-scale corporate or 
Eastern European cooperative style farms. Instead, they rep-
resent the technology employed by the larger family farms 
presently existing in American agriculture, vi tn some ad just-
ment for technological trends to 1980. 
An interesting aspect of results of the Medium Farm Al-
ternative (a single class of medium-sized farms) is tnat 
they are very similar to results for the Typical Farm Alter-
native (a mixture of small-, medium-, and large-sized farms 
as exists at the present). Apparently, tne American economy 
would be served e~ually well by an agricultural system com-
posed only of moderate-sized farms as by one containing a 
mixture of farm sizes. The average per farm net income would 
be very similar in both cases but the distribution of net 
farm income would be much less skewed than under existing 
conditions. This outcome would be regarded favorably by 
those who believe the present income distribution of agricul-
ture is not equitable. However, the "more equal incomes" of 
the Medium Farm Alternative would not be attractive to family 
farmers who operate or wish to operate large farms. 
The income results mentioned should be qualified as 
follows: The linear programming model used incorporates pro-
74 
ductive coefficients by farm size for wheat, feed grains, 
soybeans, and cotton. It excludes those unnumber~d regions 
of Figure 3 plus livestock, fruit, vegetable, and 
miscellaneous products. Therefore, significant scale econo-
mies for excluded enterprises may not be reflected in the 
results of this analysis. However, since the analysis in-
cludes a major portion of American agriculture, results whi~h 
include the above-mentioned regions and commodities should be 
similar or parallel. Differences would be gr~atest in re-
gions such as California, where crops other than gra1n and 
cotton represent a major portion of agriculture. However, 
the results of this study are quantitatively ~orrect and pro-
vide important implications for future agricultural policies. 
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App~ndix B: Secondary Income Factors 
One of the indicators used in this study is the second-
ary income-generation factor described in the 11 Secondary 
Income ••• 11 section of the text. These income-generation 
factors are developed using relationships of input-output 
analysis. The purpose of this appendix is not to provide the 
reader with a detailed discussion of the theories underlying 
input-output analysis. Rather, this appeniix is designed tJ 
provide an understanding ~f the relationships used to con-
1. 
struct the income-generation factors of this study. 
A transactions table serves as a double-entry ledger and 
provides the basis of input-output analysis. Table B.1 pres-
ents a hypothetical transactions table, which is used in the 
following discussion as an example of the methods used in 
this study. To construct the transactions table, each produ-
cing sector of the economy (sectors A, B, c, and H in Table 
B.1) is assigned a row and a column in the table. The row 
assigned to each sector describes the distribution of that 
sector's output throughout the economy. 
The column assigned to each sector shows from what 
sectors in the economy that sector purchases its inputs. 
This means that every element of the transactions table can 
be viewed in two ways. For example, the 16 dollar transac-
tion between sectors A and B (first row, second column: 
1 Further discussion of these methods can be found in William H. 
Miernyk, The Elements of Input-Output Analysis. (Random House, 1965), 
and William E. Martin and Harold 0, Carter, "A California Interindustry 
Analysis Emphasizing Agriculture, Parts 1 and 2," California Agricul-
tural Experiment Station, Giannini Foundation R~search R2port 250, (1962). 
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Table B. 1) can be looked upon either as the sale of part of 
sector A's output to sector B or as a purchase of inputs by 
sector B from sector A for use in the production of sector 
8 1 s output. 
Sector H represents the household sector of the hypo-
thetical economy. In input-output analysis the household 
sector can be included either as one of the p~oducing sectors 
or as a part of final demands. In Table B.2, households are 
included as a producing sector; therefore, consumption pur-
chases are regarded as inputs to the household sector's pro-
duction process, and the sale of labor is the output of the 
household sector. 
The final demand sector in Table 8.1 cor~esponds to an 
autonomous demand for the output of the produ~ing sectors, 
including such things as inventory accumulation, exports fr~m 
the economy, gove~nment purchases, and other exogenous 
demands. The final payments sector in Table 8.1 introduces 
the value of the inputs purchased from outside the economy 1 5 
producing sectors including such items as imports, purchases 
from existing inventory stocks, or depreciati~n allowances. 
The final column of Table B. 1, the total output column, is 
the summation of each secto~•s value of output sold through-
out the economy; the final row of the table (total outlay) is 
the total purchases of inputs by each sector. Total output 
and total outlay must be equal for each of the producing 
87 
sectors. 
The direct requirements table (Table B. 2) is constructed 
from the transactions table and simultaneously presents each 
transaction in the economy as a proportion of total output 
and as a proportion of total outlay for each sector of the 
economy. Each row entry represents the proportion of a 
dollar's worth of output sold to that column sector by that 
row industry. In the example, for every dollar's worth of 
output sector C sells, it sells 9.4 cents of its output to 
sector A and 21.7 cents of its output to sector H. Each 
column entry in Table 8.2 represents the proportion of each 
dollar's worth of inputs that column sector purchases from 
the row sector. In the example, every dollar's worth of 
inputs purchased by sector A contains 20.3 cents worth of the 
output of sector H. The direct requirements table is calcu-
lated by dividing each column element by the total output of 
that column sector after the total output is adjusted for in-
ventory depletion. 
Each entry of Table 8.3, the interdependence table, 
measures the increase in output of that row sector generated 
by an additional dollar of sales to final demand by the re-
lated column sector. These entries reflect not onlY the direct 
and i n d i r e c t effects of the i ncr eased sa 1 e s to f i n a 1 -J em and but 
also the induced effects of increased consumer spending 
r': 
88 
Table B.2. Hypothetical direct requirements table 
Purchases by sector Households 
A B c (H) 
'-
0 (Hillion dollars) 
""" u 
QJ A .1486 .2192 .37fJ7 .1667 VI 
>-
.0 B .1892 .0822 .1139 .3333 
c 
0 c .0946 .3425 .1772 .2167 
""" u Households ::s 
'"0 (H) .2027 .1096 .2532 .0333 0 
'-
0.. 
Table B.3. Hypothetical interdependence tab 1 e 
Households 
A n c ('I) 
(Hillion dollars) 
A 1.7466 .9829 1. 2234 .9143 
B .6595 1. 64 73 .7971 .8603 
c .6353, .9690 1.9110 .8720 
Households 
(H) .6074 .6466 .8474 1.5521 
89 a 
i 
by the liousc..>l1CJ1l sector. For P.'-<<:':lPlE, the VCJl•Jc ,)l nut:J~:t nf 
A would increase by 98.3 cents for every doll~r increase of 
deliveries to final demand by sector B. Table 8.3 is form~1 
by first subtracting from an identity matrix the direct re-
quirements table (Table B. 2) and then inverting the resulting 
matrix. 
The interdependence coefficients in Table B.J measure 
the additional output fort he oming from every row se.::to~: gen-
erated by the production of an additional dollar's worth of 
output delivered to final demand by the respective column 
sector. To determine the effect of producing an additional 
dollar's worth of output by any sector, the coefficients in 
the column of that sect~r in Table 8.3 must be adjusted. 
Table 8.4 presents the adjusted interdependence matrix which 
is computed by dividing every element in each column by the 
diagonal element ~f that column. The coefficients in rable 
8.4 then represent the additional output of each row sector 
generated by the production of an additional dollar's worth 
of output by the column secto~:. For example, sector B pro-
duces 37~8 cents worth of output for each dollars w~rth of 
output from sector A. The income generation factor of a 
dollar's worth of output for any sector can ba read directly 
from the household row of that column sector in Table 8.4. 
t 
'lntC': The> !ir~ct pffects of <1n rcnnrYlY <Jrc givr•n L~/ the 
lir.~ct requir"~lrnts table ('i,l'>le ''.2 in the~ rx;"lr,plf'). T'·r: 
irdirrct cffrct~ r1rr those incrC'ascs in Put:~ut th;1t arr· !up 
to the~ <dd it ion a 1 sncn I inn: of r1ll the [)r;:tduc in" sectors in 
the econn,1y lnJt not nllmlin:~ in~:rc'<Osr l cPn:.u~:lcr C'X[1Pn !iturcs. 
T: 1 (' i n · J u c (' 1 (' f f (' c t s r" f 1 e c t t :-, r i n c r r' a c; e ·i r" 1 !: n ~ l t 0 f r ·l c I: 
scct0r cnusPl by incrr:asr>·1 cPns:..r1rr srpr·!i:1'"' .• 
89b 
Table B.4. Hypothetical adjusted interdependency table 
A B c Households (!I) 
. (Dollars) 
A 1. 0000 .5967 .6402 .5891 
B .3776 1. 0 0.00 .4171 .5543 
c .3637 .5883 1.0000 .5618 
Households• .3478 .3926 .4434 1.0000 
(H) 
•The r·ncome-generatlon factor of each sector is equal 
to the household row entry for that sector. The income 
generation factars developed in this study are related to, 
but not equivalent to, the type I I Income multipliers 
developed In other Input-output studies. The type I I income 
multiplier for a sector Is equal to the income generation 
factor (the household row of that sectorfs column of Table 
8.~) divided by the direct income effect (the household row 
of that sector•s column of Table B.2). 
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~he previous discussion can be presented aatheaatically 
by the following set of equations. lssuae the systea under 
discussion has n processing sectors, a final deaand sectors, 
and d final payaents sectors. Let x1 be the output of each 
of the n processing sectors, Xtj be the aaount of output of 
sector i used by sector j, and ~tj be the demand for output 
of sector i bJ tke tth final deaand sector. Let the follow-
ing systea of equations (1) represent this systea: 
• • X + X + . . . . . . . . + • + y + . . . . . . . . + y 1 11 12 1n 11 1m 
X = X + X + . . . . . . . . + X + y + . . . . . . . . + y 
2 21 22 2n 21 2m 
(1) • 
X • X +X + •••••••• +X + y + •••••••• + y 
n n1 n2 nn n1 n 
• 
X =X + X + ••••••• + X + y +. • • • • • • + y 
n+d n+d,1 n+d,2 n+d,n n+d,1 n+d,m 
lssuaing constant technical coefficients for the n processimg 
sectors, nev teras can be calculated as in (2). 
(2) a • X /X i, j = 1, ... n 
I j i j j 
Deleting the final payaents sector, the producing sectors can 
nov be auaaarized as in (l) for all n producing sectors. 
n n 
( 3) X - E a X = D y i = 1, •.. n 
I j=l i j j k=1 i k 
§i 
The systea defined by (3) can be expressed equivalently in 
aatria fora •• ia (4) or (5) • 
(1 
-
a ) - a 
11 12 
-
a (1 - a 
21 22 
(4) 
• 
-a -a 
nl n2 
or 
...... - a 
) 
""' a .... 
. . . . . (1 
1n 
2n 
-
a 
nn 
y 
1 
X y 
2 2 
= 
n 
I 5) (I - 1) I a t 
vhere 1 is a n x n aatrix of technical coefficients, I is an 
identity aatrix of the saae diaension as 1, I is a n x 1 
coluaa vector of outputs, and r is a a x 1 coluan vector of 
final deaands. To solve this systea for the X vector, the (I 
- 1) aatrix is !averted to fora an interdependency table 
(such as Table B.l previousln. To do this, ve define a nev 
aatria a, wlaer• • • (I - ,,.-1, wlaicla •Ia•• •• ,. ••• d appears as 
r r . . . . . . . . . . . . . . r 
ia ,,, . 11 12 1n 
r r 
21 22 . . . . . . . . . . . . . . r 
2n 
( 6) R • 
r r • • • • . • • • . • • • • • r 
n 1 n 2 nn 
where rij is the aaount of output of sector i required to de-
liver one uait of output of sector j to final deaand. To 
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coaYert to 08tpat teras, ve define a further relationship: 
s • r /r for all I and j 
fj fj f I 
to fora a ••• aatrix s as in (7), 
( 7) s = 
s s 
11 12 
s s 
21 22 
s s 
n1 n2 
................ 
s 
ln 
s 
2n 
s 
nn 
where each sij represents the aaount of output of sector i 
required to produce one unit of output of sector j. Matrix s 
corresponds to Table 8.4 discussed previously. 
Since outcoaes for each of the structural alternatives 
iaply a different productiYe technoloqy for each farm produc-
tion reqion, it is necessary to recalculate iacoae-qenaration 
factors for each of the alternatives. The factors were re-
estiaated usinq coefficients based on the particular aix of 
productive inputs resultinq for each of the structural alter-
. 
natives. usinq the results of the linear proqraaainq model, 
the direct requireaents table of the basic input-output table 
is altered to reflect the aix of productive inputs applicable 
for each alternative. This altered direct requirements table 
is then taken throuqh the steps outlined above to estimate 
the nev incoae-qeneration factors for the structural alterna-
tive under consideration. 
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The income-generation factors for the Basic Export Set 
are presented in Appendix Tables B.S through B.B,anj the 
income-generation factors for the High Export Set are pre-
sented in Appendix Tables B.9 through 8.12. For each export 
set, the Small Farm Alternative generally would have larger 
income-generation factors for each of the commodities of a 
region than under the other three structural alternatives. 
The Large Farm Alternative would generally have the smallest 
income-generation factors of the four alternatives of each 
export set. These differences in income-generation would 
result due to the differences in the relative importance of 
labor as a productive input under each alternative. Those 
alternatives with a greater relative dependence on labor 
inputs tend to have a larger secondary income-generation po-
tential. 
Among the four commodities of each structural alterna-
tive, cotton would have the largest income-generation factor 
while feed grains would generally have the next largest 
factor. The size of each commodity's income-~eneration 
factor varies by regions, according to the nature of that 
commodity and the differing technologies prevailing in the 
various regions. The total amount of income generated by the 
production of a particular commodity is a fun~tion of the 
acreage and output of that commodity as well as that commodi-
ty•s secondary income potential. {The income-generation 
94 
factors developed here show the income-generation effects per 
one dollar's worth of output.) 
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